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HEAT OF PHYSICAL CHANGES.

From the preceding discussion it is evident that in causing
matter to change from a cold solid to a superheated vapor through
the application of heat, there will ordinarily be five distinct quan-
tities of heat required, as follows:

(1)   Heat needed to raise the solid phase to the melting point.

(2)   Heat rendered latent in effecting the change of state to
liquid.

(3)   Heat needed to raise the liquid to the boiling point.

(4)   Heat rendered latent in effecting the change to vapor.

(5)   Heat needed to superheat the vapor.

As already stated, the latent heat is the quantity of heat hy-
pothecated by the substance to effect the change of state from one
phase to another. The latent heat differs for different substances,
and for any given substance the heat of fusion differs from that
of vaporization. Usually they are both related to the melting
point and boiling point respectively. The latent heat of fusion
of elements per pound corresponds closely to the formula,

L H. = ^XTdnpt),
*f          Atomic wt.

where T(nipt) = the  absolute  temperature  F.  of the melting RichardB)
point.   The latent heat of vaporization corresponds closely to the J
formula,

= 23XT(bpt)
Atomic wt.

where T(bpt) = the absolute temperature F. of the boiling point.
The quantity of heat needed to raise the temperature of the
substance to that of the next phase depends Upon its thermal
capacity, which also varies for each substance and for each phase
of the substance. The coefficient of thermal capacity is commonly
called "Specific Heat," and the method of its measurement is
based upon comparison with the thermal capacity of water. The
Engineers' unit of heat measurement is the British Thermal Unit,
usually abbreviated " B. T. U." One B. T. U. is. the quantity of
heat required to raise one pound of water I degree F* at its great-
est density, namely 39 degrees F. The specific heats of other sub-
stances also are the quantities of heat, measured in British Ther-